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(54) Water jet edge cutter with integral trim chute 

(57) A movable water jet edge trimmer (1 0, 1 60) has 
an integral trim chute (28, 1 42) attached to a cutting sup- 
port plate (20, 144) for the trimmer (10, 160). The sup- 
port plate (20, 1 44) has a cutting aperture (22, 146) and 
a series of suction apertures (24, 152) located inboard 
of the outside edge (12) of the travelling web (14, 124) 
for supporting the web (14, 124) against the support 
plate (20, 144) as a water jet (44) passes out through 
the cutting aperture (22, 146) away from the support 
plate (20, 144) and through the web (14, 124). The sup- 
port plate (20, 144) has a curved surface (52) located 
downstream and outboard of the cutting aperture (22, 
146) which curves into a trim chute opening (50) of a 
trim chute (28, 142). Negative pressure is applied from 
the trim chute (28, 142) to the trim chute opening (50) 
to draw any strip of material cut from edge (12) of the 
web (14. 124) over the curved surface (52) and into the 
trim chute (28, 142). The trim chute opening (50) has a 
first edge that extends substantially parallel to the direc- 
tion of the travel of the web (14, 124) and is substantially 
aligned and slightly inboard of the cutting aperture (22, 
146) whereby the trim chute (28, 142) passes into the 
trim chute opening (50) and a small portion of edge (12) 
of the web (14, 124) passes over the opening (50) in the 
trim chute (28, 142). In applications where the web (14, 
1 24) comprises a paper of a lighter basis weight, an ad- 
ditional second support plate (160) is utilized spaced 
from the first support plate (20, 1 44) on the opposite side 
of theweb(14, 124) from the first support plate (20 : 144) 
so as to sandwich the web (14, 124) between the two 
support plates (20, 144 and 160). 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a water jet web 
edge trimmer having a trim chute integral and moveable 
therewith for cutting a leader strip and new edge into a 
travelling web and disposing of the strip into the trim 
chute. 

BACKGROUND OF THE INVENTION 

[0002] In the papermaking industry, knives or water 
jets are commonly employed to cut through the traveling 
web or sheet. The knives and water jets are used in edge 
trimming, slicing, cross-cutting, and tail cutting applica- 
tions within the papermaking machine. However, when 
the knives or water jet cutters are used in an edge trim- 
ming application, trim chutes or bins are located down- 
stream from the cutter of the strip of web materia! 
trimmed from the main portion of the web. 
[0003] Typically, a trim chute relies on some form of 
negative pressure to draw the trim strip into the chute. 
The higher the machine speed and further the trim chute 
is located from the edge trimming or cutting point, the 
more the risk of having the trim either not follow a normal 
path into the trim chute or the more the requirement for 
corrective forces to draw or guide the strip into the trim 
chute. 

[0004] Water jet cutters currently in use typically cut 
through a web passing over a web support plate or table. 
The location of the trim chute is downstream and sepa- 
rated from the water jet cutting device. This results in 
the trim chute having to be located under the path of the 
travelling web downstream of the web including that por- 
tion of the web that remains on the edge of the web as 
the new edge of the web is cut into the web. This is also 
true for the water jet cutting head disclosed in U.S. pat- 
ent 6,021,699 issued February 8, 2000 to Roman 
Caspar. In this patent a water jet cutting head is dis- 
closed that is capable of supporting the web while at the 
same time cutting a leader and new edge in the travel- 
ling web; however, there is no disclosure in this patent 
with respect to the disposal of the trimmed strip from the 
web and this patent does not contemplate the disposal 
of the trimmed strip. 

SUMMARY OF THE INVENTION 

[0005] The present invention relates to the use of a 
moveable integral water jet cutting and trim chute unit 
that is adapted for relative movement inwardly of the 
outside edge of the web. The trim chute has an opening 
exposed to the new edge of the cut web that does not 
exert undo suction or guide pressures on the remaining 
web portion at all times during the cutting operation. This 
is accomplished by having a support plate with a water 
jet cutting aperture located therein and from which the 


trim chute is integrally supported extending out of and 
away from the plane of the web. In particular, the cutting 
aperture in the support plate is substantially aligned, and 
preferably located slightly inboard of, an inside or first 

5 edge defining the trim chute opening. As a result, the 
strip trimmed from the edge of the web is outboard of 
the cutting aperture and the remainder of the web is lo- 
cated, for the most part, inboard of this cutting aperture. 
Since the aligned edge of the trim chute is located either 

10 in line or slightly inboard of the cutting aperture, a re- 
stricted amount of negative pressure is applied from the 
opening of the trim chute to an edge of the remaining 
web portion. Thus a majority of this negative pressure 
acts to draw the strip into the trim chute. By having the 

*5 support plate and the trim chute integrally connected, 
both the water jet cutter and the trim chute move in uni- 
son into the edge of the web maintaining the cutting ap- 
erture and the aligned first edge of the trim chute in a 
fixed position to each other. Further the distance the trim 

20 strip travels to the trim chute is relatively short. 

[0006] in accordance with the preferred aspect of the 
present invention, the support plate further includes a 
plurality of suction apertures. The suction apertures are 
positioned substantially on an inboard side of a cutting 

25 aperture defined relative to the web to support the web 
after the trim strip has been cut and to permit the trim 
strip to be directed into the trim chute. The water jet noz- 
zle is positioned on the side of the support plate opposite 
to the web (behind the support plate) in alignment with 

30 the cutting aperture to direct a water jet through the cut- 
ting aperture. The jet passes through the support plate 
and cuts through the web. Suction is applied to the sup- 
port plate at the section apertures to draw the web por- 
tion on the inboard side of the cutting aperture into en- 

35 gagement with the support plate while permitting the re- 
mainder of the trimmed strip to pass into the trim chute. 
[0007] The trim chute is integrally attached to the sup- 
port plate preferably on the same side of the web plate 
as the support plate. The trim chute has a lead in curved 

40 surface immediately downstream of the cutting aperture 
that extends from the support plate and into the trim 
chute opening so as to provide a continuous path over 
which the strip passes. In an alternative embodiment, 
the trim chute extends out of the plane of the web on the 

45 opposite side of the web as the support plate. In this 
alternative embodiment, a continuous path of travel for 
the trimmed strip is provided between the support plate 
and the trim chute opening by the trim chute and support 
plate having overlapping flanges on opposite sides of 

so the plane of the web which are interconnected by an out- 
side edge flange member located outboard of the web 
and traversing the plane of the web. The overlapping 
flanges on opposite sides of the plane of the web effect 
the transfer from one flange associated with the support 

55 plate to the flange associated with the trim chute. 

[0008] Since the trim chute is adapted to move rela- 
tive to the web in unison with the support plate of the 
water jet cutter, a negative pressure is applied to the trim 
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chute by a laterally moveable connection between two 
trim chute funnels whereby one funnel moves relative 
to the other stationary funnel and the moving funnel has 
an opening larger than the stationary funnel, or visa ver- 
sa. Alternatively, a flexible hose maybe connected to the 
movable trim chute. 

[0009] In applications where the web comprises a pa- 
per of a lighter basis weight, such as, for example, tissue 
or magazine paper, an additional second support plate 
is utilized. This second support plate is spaced from the 
first support plate on the opposite side of the web from 
the first support plate so as to sandwich the web be- 
tween the two support plates as the cutting unit moves 
in from the edge of the web and continues to cut a trim 
strip from the web. 

[0010] To effect simultaneous movement of the first 
and second support plates relative to the web, a mova- 
ble carriage is provided for supporting first and second 
arm assemblies respectively on first and second oppos- 
ing sides of the travelling web. The first arm assembly 
comprises the first support plate, the water jet nozzle, 
and the trim chute. The second arm assembly compris- 
es the second support plate. 

[0011] The second support plate has an opening 
aligned with the nozzle to permit effluent spray to pass. 
Preferably, the first and second support plates have 
leading curved edges to guide the web between the first 
and second support plates as the first and second arm 
assemblies are moved inwardly of the outside edge of 
the web. 

[0012] It is also contemplated that the second arm as- 
sembly may further comprise a waste disposal post po- 
sitioned and spaced from the second opposing side of 
the web aligned with the water jet nozzle to receive ef- 
fluent spray from the nozzle after It cuts through the web. 
[0013] In accordance with one aspect of the present 
invention, there is provided a movable integral water jet 
web cutting and trim chute unit adapted for relative 
movement inwardly of an outside edge of a web travel- 
ling in a first direction to cut a strip from the travelling 
web and to dispose of the strip. The moveable integral 
water jet web cutting and trim chute unit comprises a 
support plate adapted to extend relative to the plane of 
the travelling web to support the web immediately prior 
to and after the strip is cut from the edge of the travelling 
web as the unit moves relative to the web. The support 
plate has a cutting aperture. The unit comprises a water 
jet nozzle positioned behind the support plate in align- 
ment with the cutting aperture for directing a water jet 
through the cutting aperture and away from the support 
plate to cut through the web and form the strip. The unit 
has a trim chute extending out of and away from the 
plane of the travelling web from the support plate. The 
trim chute has an opening in the support plate down- 
stream of the cutting aperture. The trim chute opening 
is bounded by a first side edge extending in the first di- 
rection of web travel substantially in alignment with the 
cutting aperture to limit that portion of the web passing 


over the trim chute opening. The unit has negative pres- 
sure means associated with the trim chute for drawing 
the strip into and through the trim chute. 
[0014] In accordance with another aspect of the 
s present invention there is provided a moveable integral 
water jet web cutting and trim chute unit adapted for rel- 
ative movement inwardly of an outside edge of a web 
travelling in a first direction to cut a strip from the trav- 
elling web and to dispose of the strip. The moveable web 

*o cutting and trim chute unit comprises a support plate 
adapted to extend relative to the travelling web to sup- 
port the web immediately prior to and after the strip is 
cut from the outside edge of the travelling web as the 
web cutting and trim chute unit moves inwardly relative 

*5 to the web. The support plate has a cutting aperture and 
a plurality of suction apertures. The suction apertures 
are positioned substantially on an inboard side of the 
cutting aperture defined relative to the web to support 
the web after the strip has been cut and to permit the 

20 strip to be directed into the trim chute. The unit has first 
negative pressure means associated With the suction 
apertures of the support plate for drawing the travelling 
web into engagement with the support plate adjacent 
the cutting aperture as the web passes over the support 

25 plate. The unit has a water jet nozzle positioned behind 
the support plate in alignment with the cutting aperture 
for directing a water jet through the cutting aperture and 
away from the support plate to cut through the web to 
form a new edge in the web and to form the strip. The 

30 unit has a trim chute extending from the support plate 
out of and away from the plane of the travelling web and 
located on the same side of the web as the support plate. 
The trim chute has an opening in the support plate 
downstream of the cutting aperture into which the strip 

35 passes. The unit has second negative pressure means 
associated with the trim chute for drawing the strip into 
the trim chute opening. 

[0015] In accordance with still yet another aspect of 
the invention there is provided a moveable integral wa- 

40 ter jet web cutting and trim chute unit having an alterna- 
tive embodiment for the trim chute further characterized 
in that the trim chute extends out of and away from the 
plane of the travelling web and is located on the opposite 
side of the web as the support plate. The support plate 

45 has an outside edge flange member located outboard 
of the web and traversing the plane of the web to support 
the trim chute relative to the support plate. The trim 
chute and the support plate have overlapping flanges 
on opposite sides of the plane of the web to transfer the 

50 strip from the support plate flange to the trim chute 
flange. The trim chute has an opening downstream of 
the cutting aperture into which the strip passes. 
[0016] In accordance with still yet another aspect of 
the present invention there is provided a moveable in- 

55 tegral water jet web cutting and trim chute assembly 
adapted for relative movement inwardly of an outside 
edge of a web travelling in a first direction to cut a strip 
from the travelling web and to remove the strip. The 
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moveable integral water jet web cutting and trim chute 
assembly comprises a movable carriage supporting first 
and second arm assemblies respectively on first and 
second opposing sides of the travelling web to move the 
first and second arm assemblies inwardly of the outside 
edge of the web. The first arm assembly comprises a 
first support plate, a water jet nozzle, and a trim chute. 
The first support plate is adapted to extend relative to 
the plane of the travelling web to support the web on its 
first side immediately prior to and after the strip is cut 
from the edge of the travelling web as the first and sec- 
ond arm assemblies move relative to the web. The first 
support plate has a cutting aperture. The water jet noz- 
zle is positioned behind the first support plate aligned 
with the cutting aperture for directing a water jet through 
the cutting aperture and away from the support plate to 
cut through the web and form the strip. The trim chute 
extends out of and away from the plane of the travelling 
web from the support plate and has an opening in the 
support plate downstream of the cutting aperture. The 
second arm assembly comprises a second support 
plate adapted to extend relative to the plane of the trav- 
elling web and to be spaced from the first support plate 
for supporting the web on fts second side immediately 
prior to the strip being cut from the edge of the travelling 
web as the first and second arm assemblies move rel- 
ative to the web. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] For a better understanding of the nature and 
objects of the present invention reference may be had 
to the accompanying diagrammatic drawings in which: 

Figure 1 is a side view of the web cutting and trim 

chute unit of the present invention; 

Figure 2 is a bottom view of the web cutting and trim 

chute unit of the present invention; 

Figure 3 is a plan view of the web cutting and trim 

chute unit of the present invention; 

Figure 4 is a side view of an alternative embodiment 

of the present invention; 

Figure 5 is a perspective view of the web cutting and 
trim chute assembly of the present invention; and, 
Figure 6 is an enlarged perspective view showing 
the first and second support plates in more detail; 
and, 

Figure 7 is an plan view of the second lower arm 
assembly looking down on the second support 
plate. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[001 8J Referring now to Figures 1 through 3 there is 
shown the moveable integral water jet web cutting and 
trim chute unit 10 that is adapted for relative inward 
movement in the direction of arrow 11 (Figure 2) from 
an outside surface 12 of web 14 travelling in first direc- 


tion 16 (Figure 1). It should be understood that the inte- 
gral water jet web cutting and trim chute unit 10 may be 
attached to an overhead support arm (not shown or 
shown as 1 1 6 in Fig. 5) that is laterally moveable relative 

5 to the web 1 4 to move unit 1 0 in the directions of arrows 
11 and 15. Alternatively, it is also possible that the web 
cutting and trim chute unit 10 may remain relatively sta- 
tionary and that the web 14 can move inwardly or out- 
wardly relative thereto in the direction shown by arrows 

10 1 1 and 1 5. Hence for the purposes of the present inven- 
tion the word "moveable" to describe the water jet cut- 
ting and trim chute unit 10 refers to the relative lateral 
movement between unit 1 0 and web 1 4 in the directions 
of arrows 11 and 15. For the purposes of the present 

15 invention the web 14 normally travels in the direction 16 
and the web cutting and trim chute apparatus 10 pref- 
erably moves into the web from edge 1 2 in the direction 
of arrow 1 1 . As the web cutting apparatus 1 0 moves into 
the edge 12 it cuts into the edge forming a lead in strip 

20 1 8. The remainder 1 7 of the web 1 4 travels past the web 
cutting and trim chute apparatus 10 for further process- 
ing within the paper making or web processing appara- 
tus. 

[0019] The web cutting and trim chute unit 10 com- 

25 prises a support plate 20 having a relatively flat lead in 
surface 21 that supports web 14 and a downstream flat 
surface 23 that supports an edge of the remaining web 
portion 17 of the web 14. The support plate 20 extends 
substantially parallel to the plane of the travelling web 

30 H. While the present invention in Figure 1 shows the 
web cutting apparatus being supported above the "hor- 
izontal* plane of the web 14, it should be understood 
that the plane of the web 1 4 maybe vertical or any other 
angle relative to the horizontal with the web cutting and 

35 trim chute apparatus 1 0 being located to one side of the 
web 14; whether above or below the web 14. The sup- 
port plate 20 supports the web immediately prior to and 
after the strip 18 is cut from the outside of edge 12 of 
the travelling web 14 as the web cutting and trim chute 

<o unit 1 0 moves inwardly in the direction of arrow 1 1 rel- 
ative to the web 14. 

[0020] The support plate 20 has a cutting aperture 22 
and a plurality of suction apertures 24. The suction ap- 
ertures 24 are positioned substantially on the inboard 

<5 side 26 of the cutting apertu re 22 relative to the web 1 4. 
The suction apertures 24 support the web 14 against 
the support plate 20 immediately prior to the cutting ap-. 
erture 22. The suction apertures 24 also support the 
edge of the remaining web portion 17 of the web 14 

50 against support plate 20 after the trim strip 1 8 has been 
cut at cutting aperture 22. This permits the trim strip 1 8, 
un-supported by the suction apertures 24, to be directed 
or discarded away from the remainder portion 1 7 of the 
web 14. The suction apertures are positioned as shown 

55 both upstream 30 and downstream 32 of the cutting ap- 
erture 22 in the first direction 1 6 of web travel. 
[0021] Referring to Figure 1 , the support plate 20 fur- 
ther includes depending side walls 34 extending away 
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from the web 1 4 and a rear wall 36 closing the side walls 
34 to define a chamber 38. A water jet nozzle 40 is lo- 
cated within the chamber 38, behind support plate 20 (i. 
e. opposite side of support plate 20 from web 14) and 
aligned with cutting aperture 22. The support plate fur- 
ther includes a first negative pressure means 42 asso- 
ciated with a chamber 38 so as to apply suction into or 
from the chamber 38 through the rear wall 36 thereby 
creating suction through suction apertures 24. This per- 
mits for the web to be drawn into engagement with the 
support plate 20 adjacent the cutting aperture 22 for a 
good cut through the web 14. 

[0022] The water jet nozzle 40 directs a water jet 44 
through the cutting aperture 22 and away from the sup- 
port plate 20 to cut through the web 14 and to form a 
new edge 46 in the web 14 and to form strip 1 8. 
[0023] The water jet web cutting and trim chute unit 
1 0 further includes the trim chute 28 which is an integral 
part of the support plate 20. The trim chute 28 extends 
out of and away from the plane of the travelling web 1 4 
and is located on the same side of the web 1 4 as a sup- 
port plate 20 as shown in Figures 1 , 2 and 3. The trim 
chute 28 has an opening 50 in the support plate 20 that 
extends along or parallel to the plane of the web 1 6 and 
is located downstream of the cutting aperture 22. The 
trim chute 28 further includes a lead in curved surface 
52 located immediately downstream of the cutting aper- 
ture 22 and outboard of the cutting aperture 22. This 
lead In curved surface 52 extends from the support plate 
20 and into the trim chute opening 50 over which the 
strip 1 8 passes. Lead-in curved surface 52 also defines 
a wall for chamber 34. The curved surface 52 of the trim 
chute 28 has a first side edge 56 extending substantially 
along the first direction 16 of web travel. The first side 
edge 56 is substantially in alignment with the cutting ap- 
erture 22 and is preferably as shown in Figure 1 posi- 
tioned slightly inboard 58 of the cutting aperture 22 rel- 
ative to the web 1 6. This permits for a portion of the new 
edge 46 cut from the web 20 to slightly overlap the trim 
chute opening 50. However, very little negative pressure 
is applied to this new edge 46 and the negative pressure 
is used to draw the strip 18 into the opening 50 of the 
trim chute 28. Further the strip 1 8 is cut outboard of the 
first side edge 56. 

[0024] A second negative pressure in the form of a 
suction device is applied to a stationary extension chute 
62 having an opening 64 coupled with the trim chute 28 
that permits relative lateral movement in the direction of 
arrows 11 and 15 between the trim chute 28 and the 
stationary extension chute 62. 
[0025] Referring now to Figure 4, an alternative em- 
bodiment is shown further characterized in that the trim 
chute 28 is located extending out from the plane of the 
web 1 4 which is located on the opposite side of the web 
14 from the support plate 20. In this embodiment, the 
support plate 20 has an outside edge flange 80 located 
outboard of the web 14 and traversing the plane of the 
web 1 4 so as to support the trim chute 28 relative to the 


support plate 20. The trim chute 28 and the support plate 
20 have overlapping flanges 82, 84 respectively on op- 
posite sides of the plane of the web 14 so as to effect a 
transfer of the strip 1 8 from the support flange 84 to the 
5 trim chute flange 82. The trim chute has an opening 86 
downstream of the cutting aperture 22 and the lead in 
surface 88. Second negative pressure means 90 is as- 
sociated with the trim chute 28 in this embodiment. In 
this embodiment an alternative flexible hose 92 is con- 
nected to the trim chute 28 to maintain the negative 
pressure in the trim chute 28 or to allow movement of 
the trim chute in the direction of arrows 11 and 15 later- 
ally of the web 14. 

[0026] While the preferred embodiments show the in- 

15 tegral formation of the water jet cutting support plate 20 
and the trim chute 28 : it should be appreciated that the 
components of the unit 1 0 may be manufactured sepa- 
rately and assembled into an integral unit 10. 
[0027] Referring now to Figures 5 through 7 there is 

20 shown a moveable integral water jet cutting and trim 
chute assembly 100. The water jet trim assembly 100 
includes a carriage 102 mounted for lateral movement, 
as shown by arrows 104, on rails 106. It should be un- 
derstood that the carriage 102 may be moved relative 

25 to the rails 1 06 by pneumatic means, chains and or any 
other mode of motive means. The guide rails 106 are 
mounted in housing 108 which in turn is attached by 
bolts at bracket 110 to beam 112. 
[0028] The carriage 102 carries or supports a support- 

30 ing arm 1 1 4 which branches out into a first upper support 
arm assembly 116 and a second lower support arm as- 
sembly 1 1 8. The moveable carriage 1 02 supports the 
first and second ami assemblies 116 and 118 respec- 
tively on opposing sides 1 20 and 1 22 of a travelling web 

35 124. The carriage 1 02 moves Into the edge of the web 
124 so as to bring the web 124 between the first upper 
support assembly 1 1 6 and the second lowersupport as- 
sembly 118. 

[0029] The first arm assembly 1 1 6 comprises an inte- 

40 gral water jet cutting apparatus and trim chute generally 
shown at 130. The apparatus 130, comprises a water 
jet nozzle 140, a trim chute 1 42, and afirst uppersupport 
plate 144. The first support plate 144 is adapted to ex- 
tend relative to the plane of travelling web 124 on the 

45 first side 1 20 of web 1 24. The first support plate 1 44 has 
a cutting aperture 146. The water jet nozzle 140 Is po- 
sitioned above the cutting aperture 146 for directing a 
waterjet through the cutting aperture 146 and away from 
the first uppersupport plate 144. The trim chute 142 ex- 

50 tends out of and away from the plane of the travelling 
web 124 upwardly from the support plate 144 and has 
an opening 148 with a curved surface 150 which is lo- 
cated downstream of the cutting aperture 1 46. The sup- 
port plate 144 further includes suction apertures 152 

55 through which suction is provided to draw the web 124 
against the upper support plate 1 44. The upper support 
plate 144 further has a chamfered or curved leading 
edge or wall 154. Wall 154 is adapted to move towards 
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Claims 

1 . A moveable integral water jet web cutting and trim 
chute unit (10, 130) adapted for relative movement 
5 inwardly of an outside edge (1 2) of a web (1 4, 1 24) 
travelling in a first direction (16) to cut a strip (1B) 
from the travelling web (1 4, 1 24) and to remove the 
strip (18), the moveable integral water jet web cut- 
ting and trim chute unit (10, 130) characterized by: 

10 

a support plate (20, 1 44) adapted to extend rel- 
ative to the plane of the travelling web (14,1 24) 
to support the web (14, 124) immediately prior 
to and after the strip (18) is cut from the edge 
15 (12) of the travelling web (14, 124) as the unit 

(10, 130) moves relative to the web (14, 124), 
and the support plate (20, 1 44) having a cutting 
aperture (22); 

a water jet nozzle (40, 140) positioned behind 

20 the support plate (20, 144) aligned with the cut- 

ting aperture (22) for directing 'a water jet (44) 
through the cutting aperture (22) and away from 
the support plate (20, 144) to cut through the 
web (14, 124) and form the strip (18); 

25 a trim chute (28, 142) extending out of and 

away from the plane of the travelling web (14, 
124) from the support plate (20, 144) and hav- 
ing an opening (50) in the support plate (20, 
144) downstream of the cutting aperture (22), 

30 the trim chute opening (50) being bounded by 

a first side edge (56) extending in the first di- 
rection (1 6) of web travel substantially in align- 
ment with the cutting aperture (22) to limit that 
portion of the web (14, 124) passing over the 

35 trim chute opening (50); and, 

negative pressure means (90) associated with 
the trim chute (28, 142) for drawing the strip 
(18) into and through the trim chute (28, 142). 

40 2. The moveable integral water jet web cutting and 
trim chute unit (10, '130) of claim 1 further charac- 
terized in that the first side edge (56) of the trim 
chute (28, 142) is positioned slightly inboard of the 
cutting aperture (22) relative to the web (14, 124) 

45 insuring that the strip (1 8) is cut outboard of the first 
side edge (56). 

3. The movable integral water jet web cutting and trim 
chute unit (10, 130) of claim 1 further characterized 
50 jn that the trim chute (28, 1 42) has a curved surface 
(52) immediately downstream of the cutting aper- 
ture (22) overwhich the strip (18)cut from edge (12) 
of the travelling web (14, 124) passes. 


and into the edge of the web 124 and gentry guide the 
web 1 24 over wall 1 54 and across the surface of support 
plate 144. 

[0030] The second lower arm assembly 1 1 8 compris- 
es a second support plate 1 60 adapted to extend rela- 
tive to the plane of the travelling web and spaced from 
the first support plate 1 44. The second support plate 1 60 
supports the web 124 on the lower or second side 122 
and effectively sandwiches the web 1 24 between plates 
144 and 160. The second support plate 160 has an 
opening or a cut out groove 162 in trailing surface por- 
tion 1 63 which is aligned with the water jet cutting aper- 
ture 146 so that the water jet passing out through aper- 
ture 146 and cutting the web 124 passes through the 
grooved or slotted opening 162. The second support 
plate 160 further includes a bent or gentry curving lead- 
ing surface 164 which is utilized to urge or guide the 
paper web 124 into a relationship between the support 
plate 154 and the lower support plate 160. It is further 
contemplated that the relationship between support 
plate 1 54 and plate 1 60 can be adjusted by means of a 
pivot or set screw 1 79 anchored to post 168. 
[0031 ] The support plate 1 60 is held relative to a main 
arm of the second arm assembly 118 by a series of tu- 
bular brackets 166, 168 and 170. It should be under- 
stood that the supporting tubes 166, 168 and 170 are 
adjustable relative to each other so as to provide for a 
proper adjustment of the support plate 160 relative to 
the upper or first support plate 1 44. The tubular bracket 
1 70 is connected to another clamp mechanism 1 72 
which is mounted to the second arm assembly 118. The 
clamp assembly 118 also holds a hollow waste disposal 
post 174 that has opening 176 into which effluent 178 
(see Figure 6) passes as the water jet cuts through the 
web 124. 

[0032] The use of the moveable carriage 1 02 together 
with the first and second arm assemblies 1 1 6, 1 1 8 hold- 
ing the first support plate 144 and the second support 
plate 1 66 relative to each other on opposing sides of the 
web 1 24 provides an effective apparatus for allowing the 
cutting into the edge and edge trimming of a web 1 24 of 
paper having a relatively light basis weight. One exam- 
ple of such a lighter basis weight web of paper is tissue 
paper. In the event that heavier basis weights of paper 
are utilized, the suction apertures 152 in the upper sup- 
port plate 144 should be sufficient to support the web 
124 against support plate 144 during the cutting opera- 
tion. 

[0033] It should be understood that alternative em- 
bodiments of the present invention may be readily ap- 
parent to a person skilled in the art in view of the above 
description for the preferred embodiments of this inven- 
tion. Accordingly, the scope of the present invention 
should not be limited to the teachings of the preferred 
embodiments and should be limited to the scope of the 
claims that follow. 


55 4. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 1 further charac- 
terized In that the negative pressure means (90) 
includes a flexible hose (92) connected to the trim 
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chute (28, 142) to maintain the negative pressure 
in the trim chute (28 5 142) and to move with lateral 
movement of the trim chute (28, 1 42) relative to the 
web (14, 124). 

5 

5. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 1 further charac- 
terized In that the negative pressure means (90) 
includes a stationary extension chute (62) having 

an opening coupled with the trim chute (28, 142) io 
permitting relative lateral movement between the 
trim chute (28, 142) and the stationary extension 
chute (62) while maintaining the negative pressure 
to the trim chute (28, 142) from the stationary ex- 
tension chute (62). 15 

6. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 1 further charac- 
terized In that the support plate (20, 144) has a plu- 
rality of suction apertures (24, 1 52) positioned sub- 20 
stantialfy on an inboard side of the cutting aperture 
(22) defined relative to the web (14, 124) to support 
the web (14, 124) after the strip (18) has been cut 
and to permit the strip (18) to be directed into the 
trim chute opening (50). 25 


on ' the opposite side of the web (14, 124) as the 
support plate (20, 144), the support plate (20, 144) 
has an outside edge flange member (80) located 
outboard of the web (14, 124) and traversing the 
plane of the web (1 4, 1 24) to support the trim chute 
(28, 142) relative to the support plate (20, 144), the 
trim chute (28, 1 42) and the support plate (20 : 1 44) 
has overlapping flanges (82, 84) on opposite sides 
of the plane of the web (14,1 24) to transfer the strip 
(18) from the support plate flange (84) to the trim 
chute flange (82), the trim chute (28, 142) has an 
opening (50) downstream of the cutting aperture 
(22, 146) and a lead-in curved surface (52) imme- 
diately downstream of the cutting aperture (22, 146) 
extending from the trim chute flange (82) and into 
the trim chute opening (50) overwhich the strip (1 8) 
passes. 

A moveable integral water jet web cutting and trim 
chute unit (10, 130) adapted for relative movement 
inwardly of an outside edge (12) of & web (14, 124) 
travelling in a first direction (16) to cut a strip (18) 
from the travelling web (14, 124) and to remove the 
strip (18), the moveable integral water jet web cut- 
ting and trim chute unit (10,1 30) characterized by: 


7. The moveable integral water jet web cutting and 
trim unit (1 0, 130) of claim 6 further characterized 
in that the suction apertures (24, 152) are posi- 
tioned both upstream and downstream of the cut- 30 
ting aperture (22) in the first direction (16) of web 
(14, 124) travel. 

8. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 6 further charac- 35 
terized In that the support plate (20, 144) further 
includes depending side walls (34) extending away 
from the web (14, 124) and a rear wall (36) closing 
the side walls (34) to define a chamber (38), the wa- 
ter jet nozzle (40, 1 40) located in the chamber (38) 40 
and second negative pressure means (42) being 
applied to the chamber (38). 

9. The moveable integral water jet web cutting and 
trim chute unit (10 : 130) of claim 1 further charac- 45 
terized in that the trim chute (28, 142) Is located 

on the same side of the web (14,1 24) as th e support 
plate (20, 144), the trim chute (28, 142) having an 
opening (50) in the support plate (20, 144) down- 
stream of the cutting aperture (22) and a lead-in 50 
curved surface (52) immediately downstream of the 
cutting aperture (22) extending from the support 
plate (20, 144) and into the trim chute opening (50) 
overwhich the strip (1 8) passes. 

55 

10. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 1 further charac- 
terized in that the trim chute (28, 142) is located 


a support plate (20, 144) adapted to extend rel- 
ative to the travelling web (14, 124) to support 
the web (14, 124) immediately prior to and after 
the strip (18) is cut from the outside edge (12) 
of the travelling web (14, 124) as the integral 
water jet web cutting and trim chute unit (10, 
130) moves inwardly relative to the web (14, 
124), the support plate (20, 144) having a cut- 
ting aperture (22, 1 46) and a plurality of suction 
apertures (24, 152), and the suction apertures 
(24, 152) being positioned substantially on an 
inboard side of the cutting aperture (22, 146) 
defined relative to the web (14, 124) to support 
the web (14, 124) after the strip (18) has been 
cut and to permit the strip (18) to be directed 
into the trim chute (28, 142); 
first negative pressure means (42) associated 
with the suction apertures (24, 152) of the sup- 
port plate (20, 144) for drawing the travelling 
web (1 4, 1 24) into engagement with the support 
plate (20, 144) adjacent the cutting aperture 
(22, 1 46) as the web (14,1 24) passes over the 
support plate (20. 144); 
a water jet nozzle (40, 140) positioned behind 
the support plate (20, 1 44) in alignment with the 
cutting aperture (22, 146) for directing a water 
jet (44) through the cutting aperture (22, 146) 
and away from the support plate (20, 144) to 
cut through the web (14, 124) to form a new 
edge (46) in the web (14, 124) and to form the 
strip (18); 

a trim chute (28, 142) extending from the sup- 
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port plate (20, 144) out of and away from the 
plane of the travelling web (14, 124) and locat- 
ed on the same side of the web (1 4, 1 24) as the 
support plate (20, 144), and the trim chute (28, 
142) having an opening (50) in the support plate 
(20, 144) downstream of the cutting aperture 
(22, 146) into which the strip (18) passes; and, 
second negative pressure means (90) as- 
sociated with the trim chute (28 t 1 42) for draw- 
ing the strip (18) into the trim chute opening 
(50). 

12. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 11 further charac- 
terized in that the second negative pressure 
means (90) includes a flexible hose (92) connected 
to the trim chute (28, 142) to maintain the negative 
pressure in the trim chute (28, 142) and to move 
with lateral movement of the trim chute (28, 142) 
relative to the web (14, 124). 

13. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 11 further charac- 
terized In that the second negative pressure 
means (90) includes a stationary extension chute 
(62) having an opening coupled with the trim chute 
(28, 142) permitting relative lateral movement be- 
tween the trim chute (28, 142) and the stationary 
extension chute (62) while maintaining the negative 
pressure to the trim chute (28, 142) from the sta- 
tionary extension chute (62). 

14. The moveable web integral water jet cutting and 
trim chute unit of claim 11 further characterized In 
that the suction apertures (24, 152) are positioned 
both upstream and downstream of the cutting aper- 
ture (22, 146) in the first direction (16) of web travel. 

15. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 11 further charac- 
terized In that the support plate (20, 144) further 
includes depending side wails (34) extending away 
from the web (14, 124) and a rear wall (36) closing 
the side walls (34) to define a chamber (38), the wa- 
ter jet nozzle (40, 140) located in the chamber (38) 
and the first negative pressure means (42) being 
applied to the chamber (38). 

16. A moveable integral water jet web cutting and trim 
chute unit (10, 130) adapted for relative movement 
inwardly of an outside edge (12) of a web (14, 124) 
travelling in a first direction (16) to cut a strip (18) 
from the travelling web (14, 124) and to remove the 
strip (18), the moveable integral water jet web cut- 
ting and trim chute unit (1 0, 1 30) characterized by: 

a support plate (20, 1 44) adapted to extend rel- 
ative to the travelling web (14, 124) to support 


the web (1 4 : 1 24) immediately prior to and after 
the strip (18) is cut from the outside edge (12) 
of the travelling web (14, 124) as the web cut- 
ting and trim chute unit (1 0, 1 30) moves inward- 

s ly relative to the web (14, 124), the support 

plate (20, 144) having a cutting aperture (22, 
146) and a plurality of suction apertures (24, 
1 52), and the suction apertures (24, 1 52) being 
positioned substantially on an inboard side of 

10 the cutting aperture (22, 146) defined relative 

to the web (14, 124) to support the web (14, 
1 24) after the strip (1 8) has been cut and to per- 
mit the strip (18) to be directed into the trim 
chute (28, 142); 

15 first negative pressure means (42) associated 

with the support plate (20, 144) for drawing the 
travelling web (14, 124) into engagement with 
the support plate (20, 144) adjacent the cutting 
aperture (22, 146) as the web (14, 124) passes 

20 over the support plate (20, 1 44); 

a water jet nozzle (40, 140) positioned behind 
the support plate (20, 1 44) in alignment with the 
cutting aperture (22, 146) for directing a water 
jet (44) through the cutting aperture (22, 146) 

25 and away from the support plate (20, 144) to 

cut through the web (14, 124) to form a new 
edge (46) in the web (14, 124) and to form the 
strip (18); 

a trim chute (28, 142) extending out of and 

30 away from the plane of the travelling web (14, 

124) and located on the opposite side of the 
web (14, 124) as the support plate (20, 144), 
the support plate (20, 144) having an outside 
edge flange member (80) located outboard of 

35 the web (14, 124) and traversing the plane of 

the web (14,1 24) to support the trim chute (28, 
142) relative to the support plate (20, 144), the 
trim chute (28, 142) and the support plate (20, 
1 44) having overlapping flanges (82, 84) on op- 

40 posite sides of the plane of the web (14, 124) 

to transfer the strip (1 8) from the support plate 
flange (84) to the trim chute flange (82), and the 
trim chute (28, 142) having an opening (50) 
downstream of the cutting aperture (22, 146) 

45 into which the strip (1 8) passes; and, 

second negative pressure means (90) associ- 
ated with the trim chute (28, 142) for drawing 
the strip (18) over the trim chute flange (82) and 
into the trim chute opening (50). 

50 

17. The moveable integral water jet web cutting and 
trim chute unit (1 0, 1 30) of claim 1 6 further charac- 
terized in that the second negative pressure 
means (90) includes a flexible hose (92) connected 
55 to the trim chute (28, 1 42) to maintain the negative 
pressure in the trim chute (28, 142) and to move 
with lateral movement of the trim chute (28, 142) 
relative to the web (14, 124). 
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18. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 16 further charac- 
terized In that the second negative pressure 
means (90) includes a stationary extension chute 
(62) having an opening coupled with the trim chute 
(28, 142) permitting relative lateral movement be- 
tween the trim chute (28, 142) and the stationary 
extension chute (62) while maintaining the negative 
pressure to the trim chute (28, 142) from the sta- 
tionary extension chute (62). 

19. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 16 further charac- 
terized In that the suction apertures (24, 152) are 
positioned both upstream and downstream of the 
cutting aperture (22, 146) in the first direction (16) 
of web travel. 

20. The moveable integral water jet web cutting and 
trim chute unit (1 0, 130) of claim 16 further charac- 
terized in that the support plate (20, 144) further 
includes depending side walls (34) extending away 
from the web (14, 124) and a rear wall (36) closing 
the side walls (34) to define a chamber (38), the wa- 
ter jet nozzle (40, 140) located in the chamber (38) 
and the first negative pressure means (42) being 
applied to the chamber (38). 

21. The moveable Integral water jet web cutting and 
trim chute unit (10, 130) of claim 11 further charac- 
terized in that the support plate (20, 1 44) is adapt- 
ed to extend substantially parallel to the plane of the 
travelling web (14, 124) to support the web (14, 
124), and the trim chute (28, 142) has a lead-in 
curved surface (52) Immediately downstream of the 
cutting aperture (22, 146) extending from the sup- 
port plate (20, 144) and into the trim chute opening 
(50) overwhich the strip (18) passes. 

22. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 21 further charac- 
terized in that the curved surface (52) of the trim 
chute (28, 142) has a first side edge (56) extending 
substantially in the first direction (16) of web travel 
substantially in alignment with the cutting aperture 
(22, 146). 

23. The moveable integral water jet web cutting and 
trim chute unit (1 0, 1 30) of claim 22 further charac- 
terized in that the first side edge (56) of the trim 
chute (28, 142) is positioned slightly inboard of the 
cutting aperture (22, 146) relative to the web (14, 
124). 

24. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 16 further charac- 
terized In that the support plate (20, 144) is adapt- 
ed to extend substantially parallel to the plane of the 


travelling web (14, 124), and the trim chute (28, 142) 
has a lead-in curved surface (52) immediately 
downstream of the cutting aperture (22, 146) ex- 
tending from the trim chute flange (82) and into the 
5 trim chute opening (50) overwhich the strip (18) 
passes. 

25. The moveable integral water jet web cutting and 
trim chute unit (10, 130) of claim 24 further charac- 
terized in that the curved surface (52) of the trim 
chute (28, 142) has a first side edge (56) extending 
substantially in the first direction (16) of web travel 
substantially in alignment with the cutting aperture 
(22, 146). 

26. A moveable integral water jet web cutting and trim 
chute assembly (130) adapted for relative move- 
ment inwardly of an outside edge (1 2) of a web (1 4, 
124) travelling in a first direction (16) to cut a strip 
(1 8) from the travelling web (1 4, 1 24) and to remove 
the strip (18), the moveable integral water jet web 
cutting and trim chute assembly (130) character- 
ized by: 

a movable carriage 102 supporting first and 
second arm assemblies (11 6, 118) respectively 
on first and second opposing sides (120, 122) 
of the travelling web (14, 1 24) to move the first 
and second arm assemblies (116,118) inwardly 
of the outside edge (12) of the web (14, 124); 
the first arm assembly (116) comprising a first 
support plate (20. 144), a water jet nozzle (40, 
140), and a trim chute (28, 142), the first sup- 
port plate (20, 144) being adapted to extend rel- 
ative to the plane of the travelling web (14. 124) 
to support the web (14, 124) on its first side 
(124) immediately prior to and after the strip 
(18) is cut from edge (1 2) of the travelling web 
(14, 124) as the first and second arm assem- 
blies (116, 118) move relative to the web (14, 
124), the first support plate (20, 144) having a 
cutting aperture (22, 146), the water jet nozzle 
(40, 140) being positioned behind the first sup- 
port plate (20, 144) aligned with the cutting ap- 
erture (22, 146) for directing a water jet (44) 
through the cutting aperture (22, 1 46) and away 
from the first support plate (20, 144) to cut 
through the web (14, 124) and form the strip 
(1 8), and the trim chute (28, 1 42) extending out 
of and away from the plane of the travelling web 
(14, 124) from the first support plate (20, 144) 
and having an opening in the first support plate 
(20, 144) downstream of the cutting aperture 
(22, 146); and, 

the second arm assembly (118) comprising a 
second support plate (1 60) adapted to extend 
relative to the plane of the travelling web (14, 
124) and to be spaced from the first support 
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plate (20 : M^.forsupportingthewebtH 124) 
on its second side (122) immediately prior to 
the strip (18) being cut from edge (12) of the 
travelling web (14, 1 24) as the first and second 
arm assemblies (1 1 6 : 1 1 8) move relative to the 5 
web (14, 124). 

27. The moveable integral water jet web cutting and 
trim chute assembly (1 30) of claim 26 further char- 
acterized in that the second support plate (160) 10 
has an opening (162) aligned with the nozzle (40, 
140) to permit effluent spray (178) to pass. 

28. The moveable integral water jet web cutting and 
trim chute assembly (130) of claim 26 further char- « 
acterized in that the first and second support 
plates (20, 144 and 160) have leading curved por- 
tions (1 54, 1 64) to guide the web (1 4, 1 24) between 

the first and second support plates (20, 144 and 
1 60) as the first and second arm assemblies (1 1 6, 20 
1 1 8) are moved inwardly of the outside edge (1 2) of 
the web (14, 124); 

29. The moveable integral water jet web cutting and 
trim chute assembly (130) of claim 26 further char- 25 
acterized in that the second arm assembly (118) 
further comprises a waste disposal post (174), the 
waste disposal post (1 74) being positioned spaced 
from the second side (122) of the web (14, 124) 
aligned with the water jet nozzle (40* 140) to receive 30 
effluent spray (178) from the nozzle (40, 140) after 
cutting through the web (14, 124). 

30. The moveable integral water jet web cutting and 
trim chute assembly (1 30) of claim 26 further char- 35 
acterized in that the trim chute opening (50) is 
bounded by a first side edge (56) extending in the 
first direction (16) of web (14, 124) travel substan- 
tially in alignment with the cutting aperture (22, 1 46) 
tolimitthatportionoftheweb(14, 124) passing over 40 
the trim chute opening (50); and further including 
negative pressure means (90) associated with the 
trim chute (28, 142) for drawing the strip (18) into 
and through the trim chute (28, 142). 

45 

31. The moveable integral water jet web cutting and 
trim chute assembly (130) of claim 26 further char- 
acterized in that the first support plate (20, 144) 
has a plurality of suction apertures (24, 152) posi- 
tioned substantially on an inboard side of the cutting so 
aperture (22, 146) defined relative to the web (14, 

1 24) to support the web (14,1 24) after the strip (18) 
has been cut and to permit the strip (18) to be di- 
rected into the trim chute opening (50). 

55 

32. The moveable integral water jet web cutting and 
trim assembly of claim 31 further characterized in 
that the suction apertures (24, 152) are positioned 


both upstream and downstream of the cutting aper- 
ture (22, 146) in the first direction (16) of web (14, 
124) travel. 

33. The moveable integral water jet web cutting and 
trim chute assembly (130) of claim 32 further char- 
acterized in that the first support plate (20, 144) 
further includes depending side walls (34) extend- 
ing away from the web (1 4, 1 24) and a rear wall (36) 
closing the side walls (34) to define a chamber (38), 
the water jet nozzle (40, 140) located in the cham- 
ber (38) and second negative pressure means (42) 
being applied to the chamber (38). 

34. The moveable integral water jet web cutting and 
trim chute assembly (130) of claim 26 further char- 
acterized in that the trim chute (28, 142) is located 
on the same side of the web (14, 124) as the first 
support plate (20, 144), the trim chute (28, 142) hav- 
ing an opening (50) in the first support plate (20, 
144) downstream of the cutting aperture (22, 146) 
and a lead-in curved surface (52) immediately 
downstream of the cutting aperture (22, 146) ex- 
tending from the first support plate (20, 144) and 
into the trim chute opening (50) overwhich the strip 
(1 8) passes. 

35. The moveable integral water jet web cutting and 
trim chute assembly (130) of claim 26 further char- 
acterized in that the negative pressure means (90) 
includes a flexible hose (92) connected to the trim 
chute (28, 142) to maintain the negative pressure 
in the trim chute (28, 142) and to move with lateral 
movement of the trim chute (28, 1 42) relative to the 
web (14, 124). 

36. The moveable integral water jet web cutting and 
trim chute assembly (1 30) of claim 26 further char- 
acterized in that the negative pressure means (90) 
includes a stationary extension chute (62) having 
an opening coupled with the trim chute (28, 142) 
permitting relative lateral movement between the 
trim chute (28, 142) and the stationary extension 
chute (62) while maintaining the negative pressure 
to the trim chute (28, 142) from the stationary ex- 
tension chute (62). 
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